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ABSTRACT 


The AN/SQS-26 sonar system has been analyzed to deter- 
mine at what level of element failure the combination of de- 
creased signal strength and increased reverberation noise in 
the beamformer output causes a system failure to occur. A 
system failure criterion was established in terms of a decrease 
in the probability of signal detection, relative to a properly 
operating simar. The probability of signal detection was re- 
lated to the signal-to-noise ratio (S/N) in the beamformer out- 
put so that the failure criterion could be evaluated in terms 
of beamformer output S/N. The primary difference between this 
effort and previous efforts is that a noise field having rever- 
beration characteristics, rather than an isotropic noise field, 
was used. 
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1. INTRODUCTION 


MOU emcee SWE! 
es 
t 


The purpose of this investigation was to determine 
the detrimental effects of high side lobes in the transmit and 
receive beam patterns of the AN/SQS-26 sonar system and to 
establish a criterion for determining when a system failure 
has occurred because of high side Lobes. 
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The effect of high side lobes in an isotropic noise 
field was previously investigated and reported, + Therefore, 
F the current effort was directed at determining the effects 
of high side lobes in a non-isotropic reverberation field. 


Whenever failures occur in the transducer elements 
or associated electronics, changes in the beam pattern result. 
In many cases, these beam pattern changes represent decreased 
main lobe levels accompanied by increased side lobe levels. 
The decrease in the main lobe level results in a decrease in 
transmitted energy in the desired direction or a decrease in 
receiver sensitivity in the desired direction depending on 
whether the pattern is a transmit or receive pattern. The 
increase in side lobe levels can cause an increase in the 


eet cmeme ee 8 


reverberation intensity or an increased receiver sensitivity 
to the reverberation noise field. These two phenomena combine 
to produce decreases in the beamformer output signal-to-noise 
ratio (S/N). 


1 
ag Tucker, E. A., G. T. Kemp, J. M. Young, W. A. Youngblood, 
a4 "Some Redundancy Effects on AN/SQS-26 Performance(U)"’, TRACOR 
‘ Inc., Tech. Memo. 63-233-C, Contract NObsr-89265, 9 Sept. 1963, 
k (Confidential). 
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In this investigation, the approach was to assume 
failure of elements or individual channels in a random pattern 
5 across the face of the AN/SQS-26 array and to use an existing 
reverberation modeling program to predict the change in signal- 
to-noise ratio which would occur at the beamformer output. 


A failure criterion was adopted based on the change 
in probability of submarine detection which would occur as a 
result of element or channel failures. A previous report? 
contains charts from which may be obtained the change in proba- 
bility of detection occurring with a change in beamformer out- 
put S/N at a constant clutter rate for the SQS-26 system. From 
these charts, it was determined that in most cases, a decrease 
E in S/N of about 3.5 to 4 dB would cause the probability of de- 
tection to decrease from 0.75 to 0.25 at clutter rates of one 
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mark per second or less. Therefore, a decrease in S/N of 3.7 
dB was defined as the system failure level. 
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Fowler, Steve, 'Bottom Bounce Reverberation Model and Bottom 
Loss Analysis (U)", TRACOR, Inc., Tech. Memo. 66-355-C, 
Contract NObsr-93140, 16 November 1966 (Confidential). 


TRACOR, Inc., "Analysis of Signal Processing and Related 
Topics Pertaining to the AN/SQS-26 Sonar Equipment (U)", 


ct TRACOR Doc. No. 65-336-C, Contract NObsr-93140, Ll October 1965, 
a (Confidential). 

R. 

eae 


2 
CONFIDENTIAL 


CONFIDENTIAL 


TRACOR, INC. 6500 TRACOR LANE, AUSTIN, TEXAS 78721 


2. FAILURE CRITERION 


The major problem in declaring a system failure due 
to excessive side lobes is to determine a practical set of 
measurements that may be physically made aboard ship which 
will indicate that a side lobe failure condition exists. This 
study has developed a rationale by which a side lobe failure 
can be declared based on a knowledge of failures in the indi- 
vidual elements or associated electronics. Failures in the 
elements would be difficult to determine by shipboard measure- 
ments while underway. However, failures in the electronics 
associated with the elements could be determined through ship- 
board measurements. 


The side lobe failure criterion was based on the de- 
crease in the probability of signal detection which occurs 
with a loss of elements or associated electronics. A side lobe 
failure was defined as that electronic situation which would 
cause the probability of detecting a given target to be reduced 
from 0.75 to 0.25 in the presence of a reverberation noise 
field. Curves presented in a previous report” were used to 
relate the probability of detection to the S/N at the beamformer 
output for the SQS-26. Figures 2-1 through 2-4 show probabil- 
ity of signal detection versus signal-to-noise ratio for a 
linear correlator operating on FM slide signals with bandwidths 
of 30, 100, 200 and 400 Hz respectively. 


Figures 2-1 through 2-4 show the probability of 
detection to be very sensitive to changes in the input S/N to 
the correlator. For example, for an FM slide signal with a 
30 Hz bandwidth, a change in input signal-to-noise ratio of 
only 4.4 dB will cause the probability of detection to shift 
from 0.75 to 0.25 at a clutter rate of one mark per second. 


ee 
TRACOR, Inc. "Analysis of Signal Processing and Related Topics 
Pertaining to the AN/SQS-26 Sonar Equipment," op.cit. pp 74-77. 
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The change in S/N which is required to cause a change 
in the probability of detection from 0.75 to %.25 is relatively 
insensitive to the clutter rate for clutter rates between one 
mark per second and one mark per ten seconds. Further, Figs. 
2-1 through 2-4 show the required change in S/N to be relatively 
insensitive to changes in bandwidth. For example, with a 400 
Hz FM slide pulse, an incremental change in S/N of 3.2 dB will 
cause the probability of detection to change from 0.75 to 0.25 
as compared to 4.4 dB for the 30 Hz case. 


This illustrates the important characteristic that 
although the absolute S/N required for a detection probability 
of 0.5 varies for different bandwidths and different clutter 
rates, in the region of 0.5, the variation of detection probabil- 
ity with changes in the S/N is relatively insensitive to changes 
in bandwidth, and is also insensitive to changes in clutter 
rates for clutter rates less than one mark per second. There- 
fore, as far as the signal processor is concerned, only one 
bandwidth and one clutter rate need be used to predict changes 
in detection probability as a function of changes in the beam a 
pattern. 


For this study, a bandwidth of 100 Hz and a clutter 
rate of one mark per second (Fig. 2-2) were used. The basic 
failure criterion used was that a 3.7 dB change in S/N will 
change the probability of signal detection from 0.75 to 0.25. 


The signal-to-noise ratio for a properly operating 
beamformer was used as a reference. For cases simulating im- 
proper beamformer operation, changes in the peak response of 
the main beam were considered as denoting changes in the signal 
power level, and changes in the reverberation level were con- 
sidered as denoting changes in the noise power level. 


Some basic assumptions were made to determine an un- 
acceptable change in the signal-to-noise ratio. These are shown 
in Table I. 
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TABLE I 
SUMMARY OF ASSUMPTIONS AND STANDARD CONDITIONS 


Assumptions: 


1. The sonar system will be operated with a clutter 


rate of one mark/second or less. 


2. If perturbing the array in some manner causes the 
S/N at the beamformer output to be reduced by 3.7 
dB relative to the S/N from an unperturbed array 
beamformer. a side lobe system failure will be 


declared. 
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Standard Conditions: 


1. Wind speeds of 4, 12, and 20 knots. 

2. Depths of 6,230, 7,550, 13,300 and 16,400 ft. 

3. Constant bottom loss = 15.5 dB (i.e., independent 
of grazing angle). ' 

4. Propagation loss = 2.16 x io? dB/yd. 
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AS A PARAMETER (LINEAR FM SLIDE SIGNAL WITH 100 CPS 
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FIG, 2-4 - PROBABILITY OF DETECTION VS INPUT SIGNAL-TO- 
NOISE RATIO WITH RATE OF EXCEEDING THRESHOLD 
AS A PARAMETER ( LINEAR FM SLIDE SIGNAL WITH 
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3. COMPUTATIONAL APPROACH 


The three-dimensional beam patterns were computed by 
means of the procedure outlined in Appendix A. To insure that 
the proper source level would be obtained when operating with 
element failures, the patterns were normalized to the maximum 
of that particular pattern when all elements were operating 
properly. Figures 3-1 and 3-2 present contour plots of a 20° 
depressed receive beam pattern with all elements operating 
properly, and a 20° depressed receive pattern with 31.8% 
of the elements inoperative. These figures were obtained from 
the printed contour plots as presented in Appendix A. 


The beam patterns were used as inputs to the rever- 
beration model program. The reverberation model program also 
required velocity profile, wind speed, bottom loss, and propaga- 
tion loss (Section 2, Table I). A detailed description of the 
model appears in a previous report>. The total reverberation 
level as a function of time after transmission with receive 
position, wind speed, depression angle, and depth as parameters 
was obtained. Figure 3-3 shows the total reverberation level 
for a wind speed of 4 knots, depth of 7550 feet, and depression 
angle of 20°. Graphs for other conditions appear in Appendix B, 


The problem of declaring a system failure required. 
determining a change in the signal-to-noise ratio. The signal 
level decrease in dB was considered as the sum of (1) the dif- 
ference in the transmit pattern in the proper direction under 
normal operation and under operation with element failures, and 
(2) the difference in the main lobe response of the receive beam 
under normal operation and under operation with element failures. 


ESE 


5 
Fowler, Steve, op.cit. 
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The noise level change in dB was found by subtracting 
the reverberation level under normal operation from the level 
computed with elements inoperative. The decrease in (S/N) in 
dB was then found by adding the signal level decrease to the 
change in reverberation level. Figure 3-3 shows the decrease 
in (S/N) as a function of time after transmission for a wind 
speed of 4 knots and a depth of 7550 ft at five receive posi- 
tions. The decrease in (S/N) was averaged over the five receive : 
positions in order to determine the average change in (S/N). 
i (See Section 4, Figs. 4-1 and 4-2). The relative locations of 
the transmit and receive positions are shown in Appendix B, 
Fig. B-l. A system failure was declared if the average (S/N) 
decrease was 3.7 dB or greater. 
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4. SUMMARY AND CONCLUSIONS 


hima 


The results presented in this section assume that the 
sonar is operated with a clutter rate of one mark per second or 
less, in which case a decrease in signal-to-noise ratio of 3.7 
dB will cause a decrease in signal detection probability from 
0.75 to 0.25, and a system failure will be declared. The re- 
sults are presented for wide transmit patterns with depression 
angles of 20° and 30°. The reverberation model simulates a 
triple ping transmission and any number of receive positions, of 
which five were chosen. The decrease in signal-to-noise ratio 
is averaged over the five positions. It should be noted that 
the results of the multiple positions when elements are inopera- 
tive is not an exact representation, since at each position a 
different array would be encountered in practice, and the model 
assumes the same element failures for each position. However, 
the average across the five positions is considered representa- 
tive of what would be obtained if the element loss configuration 
were changed for each position. Three wind speeds and four 
depths are considered. 


Figures 4-1 and 4-2 show the decrease in the signal- 
to-noise ratio averaged over five receive positions for depression 
angles of 20° and 30°, respectively. The dependence of the de- 
crease in S/N on depth, wind speed, and the percentage of inopera- 


tive elements is shown. 


Operating with 25% random inoperatives for a 20° de- 
pression angle, it is concluded that the system operates within 
the specified limits (i.e., the decrease in S/N is less than 
3.7 dB). However, with 20° depression and 31.8% inoperatives 
a definite system failure occurs for depths less than or equal 
to 13,300 ft and wind speeds less than or equal to 12 knots. 
Operation in the remaining cases is questionable except for a 
depth of 16,400 ft and wind speed of 20 knots where the decrease 
is within tolerable limits. 
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For 30° depression and 31.8% inoperatives, a system 
failure generally occurs for a wind speed of 4 knots. Operation 
is questionable (i.e., the decrease is close to 3.7 dB) for a 
wind speed of 12 knots. The system operates properly for a wind 
speed of 20 knots. 


In the event of 51.5% random element failures, the 
performance of the system at either depression angle is totally 


unacceptable with respect to bottom bounce operation. 


Therefore, it is concluded that operating under the 
assumed conditions, the system operates satisfactorily with 
25% inoperatives, but a system failure occurs with 51.5% inopera- 
tives. A cross-over point (i.e. from acceptable operation to 
failure state) is near 31.8% inoperatives but depends on the 


different parameters such as depression angle and wind speed. 


The decrease in the signal-to-noise ratio generally 
increases with decreasing wind speeds. The reason is that the 
total reverberation level includes an increasing amount of 
surface re ~>rberation as the wind speed increases, and the sur- 
face reverberation, in the time window considered®, is almost 
entirely dependent upon the main lobe cf the beam pattern. The 
effect is that as the main lobe decreases due to element fail- 
ures, the reverberation level likewise decreases, and the signal- 
to-noise ratio is not affected as much as in the cases where the 


reverberation level is affected by the side lobes. 


fe 


6 

Bell, Thaddeus, "Operating the AN/SQS-26 Sonar in the Ocean 
Environment (U)", U. S. Navy Underwater Sound Laboratory, 

Report 726, Fort Trumbull, New London, Connecticut, 14 April 1966 
(Confidential). 
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Failures of entire layers or staves were not considered 


since, in an earlier report’, it was shown that such failures 
increase the side lobe level substantially, and it was concluded 
that failures of that type will cause a system failure. 


Tucker, et. al., op. cit. 
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APPENDIX A 
THREE-DIMENSIONAL BEAM PATTERNS 
INTRODUCTION 


The technique for computing three-dimensional beam 
patterns is essentially the same as that used in earlier investi- 
gations at TRACOR!, Although the basic equations are the same, 
several modifications have been made for faster computing times. 
The modifications, however, are peculiar to a cylindrical trans- 
ducer such as the AN/SQS-26 CX. 


Computation of the beam patterns is accomplished in the 
following manner: (1) Project all elements onto a line defined 
by the azimuthal angle a and the depression angle 9; (2) perform 
a Fourier transform on the equivalent line array where each ele- 
ment is weighted by an appropriate complex weight corresponding 
to the shading and phasing factors(shown in Table A-I) and the 
individual element response. The improved computation time is 
realized by recognizing that the equivalent line array repeats 
itself (except for the end elements) at azimuthal angle incre- 
ments of five degrees, and also by noting that the individual 
phone response is zero at angles, (0; - a), greater than 90° 


where (o; - a) is defined in Fig. A-l. 


DERIVATIONS AND GEOMETRY 
The general form of the Fourier transform is 


W(u) = ». w(x) el 2mux | 
x 


1 

Fowler, Steve, "Bottom Bounce Reverberation Model and Bottom 
Loss Analysis (U)'", TRACOR, Inc., Tech. Memo. 66-355-C, Contract 
NObsr-93140, 16 November 1966, (Confidential). 
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TABLE A-I 
HORIZONTAL AND VERTICAL PHASINGS AND SHADING FOR AN/SQS-26CX 
FOR 20° & 30° DEPRESSION AT MID-FREQUENCY FOR WIDE TRANSMIT 
BEAM 
H 0° HSR o fe) ° HPR ° 
STAVE HST(20°) DEPRESSION) (20° &30°) HPT(20°) HPT(30 )(20 &30 ) 


1,24 0.0 0.0 0.315 0.0 0.0 1000.0 
2,23 1.0 0.0 0.265 51.0 0.0 845.0 
3,22 1.0 1.0 0.315 341.0 296.0 699.0 
4,31 1.0 1.0 0.390 272.0 236.0 567.0 
5,20 1.0 1.0 0.475 211.0 185.0 440.0 
6,19 1.0 1.0 0.570 164.0 142.0 338.0 
7,18 1.0 1.0 0.665 116.0 103.0 245.0 
8,17 1.0 1.0 0.760 72.0 61.0 162.0 
9,16 1.0 1.0 0.850 51.0 39.0 96.0 
10,15 1.0 1.0 0.925 19.0 19.0 49.7 
11,14 1.0 1.0 0.980 8.0 8.0 17.8 
12,13 1.0 1.0 1.000 0.0 0.0 0.0 
LAYER VSR = VST(20° & 30°) VPT = VPR(20°) VPT = VPR(30°) 
1 1.0 0.0 0.0 
2 1.0 59.0 87 .0 
3 1.0 119.0 174.0 
4 1.0 179.0 261.0 
: 1.0 238.0 348.0 
6 1.0 297.0 435.0 
7 1.0 357.0 522.0 
8 1.0 416.0 609.0 
A 2 
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The Fourier transform can also be written as 


~4 


W(u) = [w(x)] [cos(2nux) + j sin(2nux)] 


“xT 


Figure A-1 shows the geometry assumed throughout the beam pattern 
computations. First, the element staves are projected onto a 
plane defined by the azimuthal angle, a. The projections,A,, 


measured from the center of the transducer are given by 


a Sh ile nO erm Ci aa LT cae es a caine. 


1 A. = R cos (9, mu Bee Betas eae ‘ 


where , is in increments of 5° frum 32.5° to 147.5° and R is 


the radius of the transducer. 


Peres HR tet ee 


Now each element in the plane is projected onto a line 
in the plane that passes through the center of the transducer 


naidlew ot, come cle. 


and makes an angle, 6, with the horizontal. The angles, a and 
8, provide the "look" direction. The projections are given by 


cos(Ci, - 0) 
Bi ~ Pip 00? Cue 8) = Aue Ccoste,) 


She anal Os thet ate a Tne eae peer acne) > 


where 


A 3 
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Now consider, 


- 
~ 
| 


HST, (HSR, ) 


VST, (VSR, ) 


HPT, (HPR, ) 


VPT, (VPR, ) 


W [(o,-a) 8] 


= 
* 
tl 
Qa 
io} 
wn 
oo 
>| 


~ 
x 
! 
a 
hw 
to} 
o~ 
>| 
ir] 
Rr 
nx 
— 


. VST, {cos(HPT, - VPT, J} WE Co, - a), 6]; 


- VST, {sin[HPT, - VPT,]} W[(o, - a), 9], 


horizontal shading for transmit (receive) 


for yeh stave, 


vertical shading for transmit (receive) 


for yeh row, 


horizontal phasing for transmit (receive) 


for ath stave, 


vertical phasing for transmit (receive) 


for jth row. 


sin(qa cosé sin(g,-a)] 


qa cos® sin(@,-a) 


phone response, 


v 


» a = element half-width. 
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Let 
x? e s 
R(a,6) = is (Ci, + Jj Di (Bs, + J Pi 
i,k 
Tv Cc . 2n E + e . 2n E ) 
“ ak ik * J Dy) [cos(=} ix) + i sin ere ik] 
i,k 
c 
= {usT,, - VST, + WLE(@,-a),0] {cos[HPT,-VPT, J 
ink 


+ j sin(HPT, -VPT; ]} [cos (& Es + j sin (22 Es) 1} 


oo 4 2n - 
R(a,8) =) HST, - VST, - Who,-a),0] eb Bax * CAPT VPTS)] 


ae 
i,k 


which is the form of the Fourier transform. To find an expres- 
sion for the intensity we multiply R(a,9) by its complex con- 
jugate, i.e. 


I = [R(a,@)] - [R(a,8)}” 


The number of sine and cosine functions that must be computed is 


re. Se 


decreased considerably by considering R(a,@) in the following 
form: 


R(a,9) = Y iC, + j Ds) [cos (22 Esk + j sin(== Ey}. 
i,k 


The argument Esk is repeated (except for the end elements) at 


regular alpha increments, and therefore for a given value of 


be tes 


depression angle a table of sine and cosine values is tabulated 
and referenced as required and not computed for each azimuthal 


angle. The size of the table is reduced by realizing that the 


é 
—) 
t phone response is zero for values of (g, - a) > 90°. 
= 
ee 
ae A 5 
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It should be noted that repetition of the exponential 
argument occurs only in the case of cylindrical arrays. There- 
fore, the time savings realized by tabulating the sine and cosine 
values would be lost in the case of transducer arrays of different 


shapes. 


Figures A-2 through A-15 show constant depression angle 
slices through the main lobe of the three-dimensional beam patterns 
used in this study. The patterns are presented for two depression 
angles and various numbers of element failures. Three-dimensional 
printed contour plots of all beam patterns are shown in Figs.A-17 
through A-30. Instead of plotting lines of constant power the 
power associated with each (a,8) pair is plotted to an accuracy 
of one dB and presented as a unique symbol. For example, if for 
a=118° and 9=33°, the power associated with that point was 17.3 
dB, 
on the line 118 and 33 spaces from the right hand margin. Figure 


then the letter, H, corresponding to 17 dB would be printed 


A-16 shows the power associated with each unique symbol. It is 
noted that the fractional part of the power is ignored in con- 
structing these plots (e.g., all powers between 10 dB and 11 dB 
are rounded to 10 dB). 


Table A-II gives the row number and column (stave) 
number of the elements that were deleted in cases corresponding 
to the different percentages of inoperatives. 
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TABLE A-II 


LAYER AND STAVE NUMBER OF DIFFERENT NUMBER INOPERATIVES 
USED IN COMPUTING PERTURBED BEAM PATTERNS 


31.8%(61) 


@29-41,13,55; 18-20, 
21,24 


2,3,10,12,13,18,20, 
24 


2,5,7,10,14,18,21, 
00.33 
1,2,6,10,12,14,15 
16,18,21,23,24 
3,11,19,22,23 
10,11,15,19,20,24 


1,5,7,12 


6,7,9,12,13,15,18, 
20 


25.0%(41) 


4,8,12,13,17,24 


1,8,14,17,21,22 


1,14,21,23 


1,4,13,14,16,20, 
22,24 


8,12,18,21,23 
411 14,16 ;20;91, 
22 


132,13; 14,21 


4,5,7,8,9,18,22 
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51.5%(99) 


3,4,5,8,9, 10,11, 14, 
15,18,22 

4,5,7,8,9, 10,13, 14, 
15,17,19,21 

15 96/54.7 985105 11; 
12,14,15,16,17,18, 
19,21,22,23 
3,6,10,13,14,20,21, 
24 

5,7,8,9,12,14,15, 
16,17,22,23,24 

1; 2,536;10,11,13, 
14,15,20,21,22,23, 24 
5,6,8,11,12,13,15, 16 
17,19,20,22,24 
3,6,8,9,10,12,15,18, 
20,22,24 
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APPENDIX B 
DETAILED REVERBERATION ANALYSIS 


This appendix presents more detailed results of the 
reverberation level analysis. For the wide transmit beam, the 
model predicts the reverberation for triple ping, and any number 


of receive positions. To avoid the complexity of using all 


CAE IR PE RY UE OT IIE SPENT 


possible receive positions only five representative positions 
were used. Figure B-l shows the relative locations of the trans- 
mit and receive positions. The multiple positions are not an 
exact representation when element failures occur, since the same 
array is assumed at each position. For example, consider an 
array of seven transducers as shown in Fig.B-2. Suppose that for 
a given transmit or receive sequence, only three elements are 
used (i.e., for position No.l elements 1,2, and 3 are used; for 
position No.2 elements 3,4,5 are used, etc.). If elements 1,4, 
and 7 fail, then at each position, a different array is encount- 
ered. At position No.1, only elements 2 and 3 are now operating, 
at position No.2 elements 3 and 5 are operating, and at position 
No.3 elements 5 and 6 are operating. Therefore, at each position 
a different array is encountered, but the reverberation model does 
not take this into account and considers the same array at each 


position even though certain failures have occurred. 


The reverberation level is considered as a function of 
time after transmission and dependent on such parameters as beam 
patterns, depth, wind speed, etc. The model is essentially the 


same as that described in a previous report}, 


To determine the signal level decrease, the source level 
at each receive position is determined from the transmit beam 


1 

Fowler, Steve, "Bottom Bounce Reverberation Model and Bottom 
Loss Analysis (U)'', TRACOR, Inc., Tech. Memo. 66-355-C, 
Contract NObsr-93140, 16 November 1966 (Confidential). 
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pattern, and the signal loss encountered due to the decrease in 
the level of the receive beam pattern. Table B-I shows the source 
level for the transmit pattern at each receive position, the sig- 
nal loss due to the receive pattern, and the total signal loss 

for each percentage of inoperatives. The total signal loss in 

dB is added to the change in reverberation level, and the de- 


crease in the signal-to-noise ratio thus obtained. 


Figures B-3 through B-26 show the total reverberation 
level and the decrease in signal-to-noise ratio as a function 
of time after transmission for each of the different depths, wind 


speeds, and numbers of element failures. 
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TABLE B-I 


te 30° DEPRESS. WIDE 20° DEPRESS. WIDE 
IRC XMIT SIGNAL LEVEL XMIT SIGNAL LEVEL 
0% 31.8% 51.8% O% 25% 31.8% 51.5% 
1 35.635 31.708 26.258 35.762 32.489 33.324 25.672 
2 34.427 32.604 28.017 35.803 31.963 33.193 29.578 
3 35.635 31.708 26.258 35.762 32.489 33.324 25.672 
4 34.427 31.622 28.340 35.803 34.137 33.706 30.134 
5 35.635 32.980 29.417 35.762 33.713 31.796 29.547 
30° REC. SIG. LEVEL DECREASE 20° REC. SIG. LEVEL DECREASE 
31.8% 51.5% 25% 31.8% 51.5% 
3.117 7.413 2. 300 3.260 7.092 
TOTAL SIGNAL LEVEL DECREASE 
30° 20° 
TRC 318%. 51.52 25%, 2 sy Same nA 
1 3.927 16.790 5.573 5.698 17.182 
2 4.940 13.823 6.140 5.870 13.317 
3 3.927 16.790 5.573 5.698 17,182 
4 5.922 13.5060 3.966 5.337 12.761 
5 5.772 13.631 4.349 7.226 13.307 
NOTE: IRC - Receive Position Number 
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ASSSUBUBUSSLINAMAZ HWVALE JOZZAAXXAMAAAAAAAARKAAZZAAANXKAZE KEVOXANLSSUUBAYBAYSS £ANANLLSSSUUSSSSSSNUS 
RBANLLSSSSSSSSLALNNAANNNALSSSUUBUBUEUESS INMAL COAKMMMANAZZELM #10 AALYOddddddOUSNAMXAAAXPAANLILLLSSHOS 
AMMLLISSSSSSSLINNNAAAANMNLASSSUNBBNNEES LNAXZO JOAXBAAAAXKAS HK V=> IXALYOdddddDOULNAMKAAKKMANNLLLLISSHOS: 
NANLLLISSSSLLLNNNAARAMAANNLASSHBUAHESSANAXZOZAXMAAAAMMXAG JB +> VOXNSUOdddddOUS ANAMKAAXKMANNLLLLISSHOS 
BALALALLALLLANOAAABXXXKABANLLSSUBBYSSLAAX AZZAMANNONAAMXZE D1 > 4H ZMNSUOdddddOUS LNAMXXXXMMANANLLLISSYOS 
ALALALLLLLANANAMAXAZOOZZXMANLISSSSSS ANAXAZZAMANNANMNARXZOL Feral AMLSHOddddOOUSLNAMXXXXAMANONLILISSHOS 
SSSSSSALLALALLINAAMXAZZAXBALLSUBODONNSNA ALL CARN LASSLNAMAGKS ) = POXALSAOddddOOUS LAMKAAAAX#BAANLISSSUUOdS 
BYUBSSLLLALANONAARKAS ER IZXANLSUBHHYS INA IC TAMNLSSSSLNAMADVON4BZXNLSYOddAOOMUSLAMXXAAAXMAANLISSSHUOdS 
OUUSSLINANAAAABXAZ 19 +S OMEXANLSSSSSSLAMZ IME ZANLSSSSSINARA} BI <0 ZANLSUOOddOOUSLNAMXXAAAXMAANLLASSUUOdS, 
OBUNSANMNAMMAXKAAZ IH==> JAMANLESSSINAXOM(BZHNASSUUYSLNAXZE (9S JAMNLYUDOOOOOUS LNAMAXAAXKMANNLLISSUYOdS 
OBUS LNAXKAAZZZ06 IC CO IZAMANNLALANAMA (= PZANLSHBUUESLNAXO B= RC POAANSHYOODOOUUS LNAAMKXAXXMANNLLISSUHOdS 
OdOSLAA "EF IZAXMMMAXACLT CZXANLLILNAX OMLUOddddl ‘AAM=>- —# JAMNSHOOMDOUSINAXAAAXMANLISSSSS SSSUUS 
OdUSNAZ.. —C ZKMAANAAMXAZOOZAMANLLANMAL >> IM LSOddddOb . IMOV——( Fm AALSHOOBOOUS AMAXXAAXMANLISSSSS»> 9SSSHUS. 
GOUSNX CIQAMANNNNNAAMXXXXMANDNNARA) EMNSOdddddOYLAA] = FUHBAALSUDDOOOUS ANAXKAXKSANLISSSSSSSSSSHUS, 
GRULAARCIE ZMANLALLINNAAAAANNONNARXZE IZANSUOddddONSNAZH VOUTHOXA LSYDOOOUHSLNAMXXXMAANLISSSSSSSSSSUUS 
OYSNMZ B= TAMANLALILAINNNNLLILNNAMXAAKALSHOdddddOls AXOMOCMNTTL OXALSYOOOOUUS LNAMXXKMANNLISSSSSSSSSSUuS 
SAAMZBC ST ZAMMAAAAAAAAAAANNAARXADS MZANISHOOONYSM = 199N IBOG IEZXANLSUYNHUSSLANNAAAAAAANNONLLA «SUYOOS 
NAMA AC ZAMAAMHINALALILLALOAMXZOOZXANSSUBYUSLAXOMNE ISOOE IOZXANISUYHUYSS LLANAAAAARANNNNLLLLSSUOOS 
ARXZ) PN+MOAMANNLLSSAUBNNYSS 1 LAAMXXMANISSUSESSLAXZ IML 367276 JUZKANLSUBNNYSSLLANAAAAAAANNNNLLLLSSENSOS, 
XAAGIVDE=F IAXANLSUYYOOOODOUUSS ANNAAANNLLSSSSINAMACLE O224ZZ6 JOAXANLSYBYHSSS LINNNAAAAAANNNNLLLLSSEYOOS 
OZZOIM_ POF IAMALSHHOOddddddOOUUSS£ ANANANA LL LENABAD I IOZAAAAZO JOAMALSSYMAYSSSLLONOAAAAAANNNNALLISSHUOOS 
ZAAAAZTOOOAKANLSUBOOOddIOOBOUYSS LNNAAAAANANINAMAZ TIGAKMAXA] —- IXNASBHHUSSANNANALILINAAARMMAANL SHLOddS: 
COZAAAAAARMANLSSHOOOdddddddOOOUUS LNAAMMMAAAAMKZ IC JZXMMRXZE ( GANISBYYYSSINNANLLLALINNAAMMMAANLISHBOdds 
COAXXAMMAANLLSUNOOOdddddddddOOWS ANAMXXXXMMAXAS J JOAXMARAOPSEZANSHEBYUSLINNNLLILLINNANRMAMAANLISHOOddS 
IZAMAAMIVLILSSSHBOOOddddddddOOUSLAKAZZAXKXMAZ IC IZAXMAXA Ji >MARLSUBUYSSLLANOLLIALIONAMAREAANLISHOOddS 
CZKMATLLLESSSSSHUODAdddddddOYSLAXZ ) IOZAXKAAE JIGZXAMAX2N==C AALSHYBUSSINNNNLLILILNAAMMMAMANLISHOOddS 
IC ZAXANNLLLALANANNLASSHBOOHOOOUSINMA HK I2XMAAAMXZOOZAAAZ) S¢ IXNLSUBYSLANANLISSSSLNASKXXXMANE SSUYOOOS 
WIMOXANALLLLINANNANLLSUROOOOOUSSNMAL HOAMANAAMXAZZZAAAZL 3 (OXNLSSYSSIANNNLLSSS 1 LOASXAXKMANLSSUNOOMGS 
199 JAMANLALALANNNANLSSHBBOOUS LNMZMS ( IARNNNNNAMAAALAAAZL ( PUZMNLSSSSALNNAANLLSSS LANAXKAAX#ANLSSYHOONGS 
OF RE ZXMANNLALNONNNLLSSUAMBAS LNMZ PV JAANL SL ANNMAXXAXAKAGH IL ZTMALISSLANAAANLASSLANAMKAAAXMANLSSHYOOODS: 
Z MC OAKMANNLLLLALILSSSSUUSSINANO ) = IXANLSSSSINNAMMMABAXZOC IZXANLILLOAAAANLLLLLLNAMKAAAXMANLSSHOCOOGS 
WAZ LIBAXRANNLLLLSSSSSUBBEYSS LNMZHS4 IXALSUUOUSS LNAAAAAAAMAZEZ KANLELINNAMMAANLLAINAAXXAAAXMANLSNON ddd Ss 
AMZ JIOZAMANLASSSSHUBGBIUSS ALNMZE S20 AALSHOOOOEUSS LA LLLLNAMAZZXMANLLANAMXMMANLLINNASXAAAAKMANLSUOOddds 
MAB I IOARANLSSUUBYHUYYYSSSLLNAKO(S ZRLSYOddAGDOUYSSSYSSSNAKAZAMANNNNARKXXMANNLLUNAMKAZZAXMALSSHOO ddd Ss 
XZO JOAXANLSYBBUUBSUYSSSSSLNNMAL + PC ANSUOOOOdd dD OOOOOOUN LNMZOZKMANAAMXAAXMANNANNAMKAAZZAKMNLSSHODGAAE 
AZOZAMANLSUBUNBYYUSSSSSSSLAINMAL BOM 1 HOdOOODOOddddddddOUSNAZ IEAMAAAMXKAAAXSANNNNNAMXAZZZAKMNISHMODdddS 
ZZAKMANLISSSSSSSSSSHYHOOGO00S 1 MOBEX L UGONNNNNOOOOONNOOGDSNK JH IZXMUMXAAAAXMMMAAAAAARXXAZZAXANSHOdddOGS: 
KAAANLASSSSALLANN I SYOOdddddOULX IF ANUGONWMRWNNNNNNNNNOOOSA AT { JZXRAXAAZAAXXMBAAAAAMAXKAZZAXANSHOdddOdS, 
NALSSSSSSLANARKAMALSYddOOO0dOSNXZX LUGNNWNMAWHNNNHANNGOSM = { JAXMXKAZZZAAXMMBAAAMMMXAAZZAKALSHOdAIOOS 
SUBABUSSNAKE JOXNSHDOONNOOGOSNANSOONWA TTINNMHHNHNNOGYNA ERZXMMXXAZZZAAKXMARMMBMEXAAZAAMALSHOGAONOS 
BOOOOBUS LAA =VAASOGONNNNNOGHS JL GOMNW TIT WN RINODSA IS (OAMMMXAZZ SZZAXKRAMAMAMMXALLANMALSYODIOOOS. 
dddddO¥S2 40-2 OA SODNNAWHRNOGHITA LUGNH THN TNF TY TWANGUABS (OXMAAMBXAZS ) JOAXAANNNNARAOL IZ4NSHOOOdddOdS 
OOOSAOUSAA YD IA LOGONNHHMNOGYANLOONA THAN TIWNNNAWWTANNGUNA <SXMAAAMAXAZE ISZAMAANNANAMARL AMNSUOMOddddds 
SOOddOSNX J=ENXNYOONNAWNNOGY LL SUANN TT TT IHNNOONNWNMWNOOL XN DAMANNARBXAZS IBZARANNNNNAKAS IOAALSUORdddddds 
OOOdORLAZ (< JAA YAOONNNOGONS LL HdGONWA THANOdd dg dONNANNGOLAL EMA MANANAMKAZOOUIZXMANNANAAKAT IOXALSUOOdddddds 
OOddOSNA 1< 40m 1 HOdDOOOddOUS 1 LYOGONNNNNOOUSSHAOONNOGOLAL © VZMANNNAAMXAZOELZAKMANNNMNAXAVEZXNLHOOdddddddS 
OddOUSNXE SHOANSUOOOOOUSS LS YddOOOOdOSNMMNSOddddOYLM J) -CXANNNNAMKAZZSESZAMANNNLANAMA SE AMNSHOEddddddds 
AAOUSLAAL SCC AANLSEUUSSSSSHHOAODOOdOSAS4L MISHOOUSNM J>4 JAMANNAAMYAZZOSUZARMANNLINNAMAZZAANSHOOdddddddS 
AOOUSNAZHD DBZXANNALILISSYOGOOONOCOdOSAOTE XALSSSLAMET JAMAAAAAMXAZEOOOOZAXAANLILINAMAZZXALSHOdddddddds 
OOUSLAXZL VOC CAXMAANNLSYOGONNWAMNNOdYLAAGAMANMNAMAG JOZKRMAAAMKAZZO JI ISZAXMANNLLL LNAMAZABNLHOOdddddddds 
OWSLNMAZ IJ JOZAXXAMANSYOAONHW NT WHWNOOSNXS IZXMAARBXAAAXKMMAXKAZTO ICL JOZAKMANLLALINAXAAXSNSHOOddddddddS 
BSLNAKAZZZZAAAXKAMA LUDANWW TTA TINNOOSAC t OZKANNAAAMAXXKAXAZZEC WUMNL JEZAMANNLLLLINAXAAKALSUOddddddddds 
SAMAMMAZZZAAAAZAAMNSOGONN TINHXTINOGSAGS (ZMNLSSLANAMXAAZZE ICME —-OL OAK BANA LA LL LAAKXXMNLYOOddeldddddds 
SAMAXAAZZZZOG J JOAMNSOONWWT1VTWNOO LEME IMLSUDONUSINFAZE DIME 4-1 OM IZAXEANLISLLLNABSX* ANSYOdddddddddds 
ANAMXKAAZS Ho + ¢BZ4LSOGONNAMMNODOLEL + IMLYOddGOGIOMLNMZ Mave (4>=>-90 JZAMANLASSILIINMAX EN SHOddd0dddddds 
AAMMBAXXAABE =CVOXNLYOdddddOUSNA | >ZASOGONNNNOOGYLAXOM( (0 (>< B>=9C BZKMANLISSLLVAMARANSHOOAGOO0ddddds 
ARMAAAAAARRXAS I OZKANLSSSLNMZ CSL XL EGONHM TIWHNOGSLAAL (=> 4=02¢5.8> 06 IGAKANMISSSLINAGMMA LSHOGAOOOOdddddS 
AXMANMLLELAMAAXAZOE 210090 Jet IXNUGONNIMHNM WHOS AZ HSE ¥) CoOL OZAMANLLSSSLINARBANLHOOddOON0ddddds 
ZAMANLSSSUSSSANAKA J0=S47 JAALYOONWIMHEEOE ES dy MODUINZ ES NSS INISS BW IZAXANNLLSSALNOAAANLS HOddO00000dddds: 
SAMANLSUBYAUSS ANABAMBANSMOGNMTINOCE TI IPA eNWOGRLNZH 1 >>2¢ 02 9> (8 JOAXBANLISSS LANAAAANLYDOGO000000dddds 
CAMANASSUNHUUUUSSSSSSBOGIONM INE I LILIDICAHINOOUNMA Ie (-44 1 FC EZKMANNLISSILLNAAANLS UM ddO000000dddds 
ZXMAANLISSSSHUYUYOOODOONWA INET TT THHHHH I If aw HHNOOSHAXAZZE H METRE IZAXMANLLISSLINNAANNL ¥OHdO0000NNNd ddd 
AXRAANONLLALSSSUBOdIONNAIINE T THHHHHHHH I IP x WN GUSMAMAMXXAZE JID ISAKBANNLILSALI MAAN SYD ddOO000000ddddS 
ARANNNNANONANL LSBODONNA TIES IT THHODISOHHT IF HINOOSLNANONNAMAXAZEZZARMANNL ALLL ENNAANLSHOOdON0000000ddddsS 
ANNLELALONAARMANL BOdON TMA I THHDSSISOHH IP WIWOOHANNNLE LL LNABXAAZAAXMANNLILLLONNNNNI SBOddOOONNOOOOddddS 
ALASSSLINABAZZ AMNSOGNW INET TH999999999H IP WINGENAANLSSSSS LNNAXKAAAXMANNL LL LAANANALS BOA GOOONNNOOOO dd dds. 
SSSSSSLNAXA lal ZANYOON THE THH99 43495 S99H IC HWOUNXAMALSUUBYS 1 LNAXXAAKRAANNANANNNNN LS HB GOOONNNNNOOOOdddS: 
BYUSSLNARKZ 2 IABNYAOW TS IHOD $3333993339I3I9HT HHOSATAXNSHBOO NYS LNARXAAYXMAANNNANNANN 1 SHODAOONNNNNNOOONdddS: 
OUSNMXAAXXMMANLEGNTNIHD $30039399IIIAGGIA9O IP TOMA AXNSUOOOSUUSANARXAAXXMAAANNNNNL LSYOBGOONNNNNNNOOOOddaS: 
PUNA IBANSSYRSSUON HS FOO IGG VV VV VG8I03I9 I WNONZ IXNSHOOHOOUUS LNAY AAAXKMAAANNNL | SHBODOCONNNNNNNOOON dds 
Oya IL ASOdOOdOUOAM HO IC IU¥OHHESEHGY VBC SSH IOS MABNS BOG ddOB HHS I AMNAAAKXMAANN) 1 SHHOGDOONNNNNNNNOOOO dda S 
OSZ<AMaNANHINGO YO 119 IDBV6698L 22 898669820991 NOIRALSHOddddOOUS LNAKAAAAKMAAN LSBYOADOONNNNNNNNNOOOOddES 
ANB LANA TTINGYSO TI S0DY668L12224 2886489099 I WNdSNALSHOdddadOOUS 1 AMA AAKRANNL SUMO GDOONNNNNNNNNNOOON ddd Ss: 
DAMAHOWTTIWNO 1 LOMH SOGVOSRLLLLL LL 9 BEVSICIS I MGSNN IS BOdddddOOWS INMXAAAXMAN 1 SUBODGOONNNNNNNHNNNOOOOdddS 
SA JABONNTWWNOS AAO WH ADB Y668241122 8966989049 I WNASNNISYOdddddOOUS ANAM XXMANLSHHOGGOONNNNNNNNNNNNOOOCOdd dS. 
AZOAUEONNNGUAC AO MI 3398966989888 86618 C3 4h I WNASNANS HOOcidadOOUS LNAMXXXRANSS BO ddOONNNNNNNNNNNNNOOOOd GS. 
ACOA LYdddOUNZE Nd WO IO IGBVVEEGEOEVYAIIO SOS INOS AANISUDBDDOOUSS INABXKMAN 1 SHOBGOONNNNNAWHNMNNNNOO00dedS 
KOOXALSUSBSNAAL dA 1H 19022 BEAY ¥¥GGEIIGIIO IP TOD LAMA LSUUOODNYSS INA MX XX MANS HOOCOONNNNANAIWNNNNNNOOOOdddS: 
MOL ZANASUBYS 1A SBANW I 9.43300I29993I00399NT MHOUNKAANSSUBYVAYSS LNA SHA AXRA 1 SUOGOONNNNMMPIININNNNNNOOOOdddS 
BJFORNSHOOOOUSS 1 SHOMHP ND 4 33000000003 3993 PF INGSAANANASSYSSS ANAMK AZ? 7 28D L SHODOONNNANEINNNNNNOOOO ddd Ss 
AL © LUO ded dOULAKASAN WH 1H9 93392303333 49Hl WHOMNKTKANASSSSLINABAZ KC SARA LYOGOONNNEPINWNNNNNNNOOCOdd dS: 
RMU IMLS SaAAOMIXM | KS AW TS 149 9459944 S9HIC HMODLAZZENISSSS ANNMKZ JE LE LARAS HO GOONNHNITHINNNNNNOOOOdd AS 
A) INSOOTAOOULAETZNYON INT THHODOOHH ICM WHOUNAL INANASSSIINAXZ ] 2S>BSKALSHOGONNNIIENNNMNNNOOCO0ddS 
ATOl AALSUBODOUSLABBAL USM INE CE TEE MN WOGSABD ZENASSSSILAMA) <1>% JARNISO daOMNNIRIEINNNNNNOOO000dGS: 
Am epee eine anneal A bh tty Het bio fr tabernacle pd 
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CPP Wid MAO 19H9.45 59H I THAOPO ORL 99SS BARCEL ES Ew NSS92 SOU I WINE NO IDUVOR USO GSYIGOVAEICI ID IC MANOOMINAXAAS 
PPPS WAATAO WHO SS ION] THUO NIHR, 2968 1h RARE EEE BANSS9L VOECI WL HOIIVESEEEELSEGOSVAHICIIOIC WHNOOMLNAXAAS 
CPP Wid ABA0W410.39 SHI TUBOCOTHORL 99SS RAMEE OE EE NNGS9Z BOEUINNA HO IIAVORBIETSHY66VALIOI SOIC HHNOOSINAXAAS 
POPE WAKAO WHO 34 35H 1 TUROS 408602 IS MAAC EEC ECE SE #HSS9Z BEAT TAN 3 VV GON EERE 6bVVEII0T 49If HHNOOMINAXAAS 
PLP WIGABAO W419. 59449 VORA SDVELIS HHO EZZATZSACCE HGS IL BVGIH AIH Sb v VOR EE OGOV GIO RSH! PRWNOOHLNAXAAS 
CUPP wEGABAO WHO 449497 WOT] IIOWISHEC TST LTT LSASCE WHSILEVIZWAAWI SIIUVVESGOHO0VVAADOZ IONIC HWNGOSLNMKAAS 
LL IP WARD WHO ISI49 I HOMO TINOLIGAET TIT LOOT TESZECMG9LOV IS INXANCD SUIHGVVVVVYVVHAIIOSIOHI PwANdOSINEKAAS 
LI TP etdAGNO WH9 49d FO NGNOT TUOLS HEI? T TOOUOOTT 1220 9692 ONO SPNAXOM! 94CTGGABANEUHIIGIIION IS WNAOSLNAKAAS 
ELIE WadASN0 WH9.54 9 49H ABO] 3GOL5 OFZ T $000Y0000 I L2E¢ 892 6u0sF 02 Ad WHO 4300993939390003399HI CWNdOSLNMXAAS 
TV Df idABN071H9.33 5.39] ROW] BBOLS HE ZT TOOOVOOOVOtZet BGLOVOSFOZA NNW 1H9 3 993000000033339H IPM WNAdDSINAKAAS 
LEIP id 20199449 FOH WONT WWOLINE ZSZT EODOOQOOT I2ce HSL ¥VOsPOZZEN INCE I 1499 333393939 443599H1 PW WINGOS LOMKAAS 
LILI ed a0 119 339349 NATO IGOLIS HET LI TOOOOO TE TZ2EC MIL VVOSCOZZUNWINNHNWE T1999 34S999HE IPWWOdDSLOMXAAS 
HHH IP ONE LNHO9393993 HNGHOT FHOLIGRESZET UL TT EL L2ZE RS9LOVO S02 ZONW TT THNNN THEE HHHHHHH IPC HW WHROdOSLOMKAAS 
HHH EPL LNCH 490003 997 dMOHOHEL 9G ACESS? TL TE ZSSEE HSS L VOUOOFOZ AON TTIW WNdHHOOM IMT LITT ISA x WNODOSINAXAAS 
HOH I WNL OSH 530000 S9CORNHOWELS RUE SZZZZEZSSEE HUSIILOVIIONGZZOM INAH THOBMOAHON WEP EIS EWWNODOSLOMKAAS 
HOMME WN AMS WH I IOOO ZO ORNHOVELS HCE ZSZSAS™|TCE HHS ILLOWGIIAGOZUN IAFL HINONK KYOWTHACEAL HA WNODOSINAXAAS 
HHH TOL ELNCHI9900 3 ISP OMNHOVELS MEE SSSSASSNE CG 99L OVI 991 TO FOUN TREE A INOOLNLOON TARA TTHNOGOS LAK AAS. 
LELEWVONANONTDI93I3 HMAHOT IUOLIGHESESSASZACE MSIL VOVIG HNL ISOMHCCEIL XWAOOOONNT INAH TINANODOSLOMAAAS 
PLPC UNGADAOWHDISIIOT WONT ADVEIGHHESZZSETZEEMGILIOGA ION TOLAL LAN THCLELE WTHNOOONMWVTITT WANDA OS LOMKAAS 
WHOHTNOMBAGNT THOSDSMCHUUOPICHERIGSHE CEE ZEST OHGILUOUUSHT ROA PAYOR INTELL E WA TIANNHHA TTT TT WWNNOdOSSNMXAAS 
WO WOONBMOn XT HHOSH I WAS BU WH IIVORLIS HARE CE hRGS9LGOROSHNGM® (XK LBW INOCL ELH TWA ITTY NNO GES LAM AAS 
WOH WHOORENON HI HHOON I WAS m2 TH AG VOL 9955555555594 £ BY AOIHANUX F + ZASDON THRONE HHH T1717 TTT NOD DUS INRKAAS 
WO WINOMARON AI HOS9M TE WIS BY TH 400688 62299999992 BHO VUUSHONGX ¢# IXALOGNA TANECE HHT TITTY TIWNOOdUS LNAKAAS 
WOW WOODMAN HIH4199HT aS OH TH IOC VECORLL LLL EERE BEOVDIOSHCHOM=* JAXMNSAOW THXHF EC AAHNATITT THANOOAUSLNAKAAS 
SOC WOUXEMON HE [HHH TANSEY IH 32GVECRL LL LEBOOOV VHD IGIOHANVA —ZXAXKMLYONW TANAWHANAWH TT INWNOOOS LOAXAAS 
FV WINGSXEX OTHE LET IWS WH SOU VO8L £2422 8666 VHHIGUT SONI HNOA { (AMARAQZASANWIHAHA HNN TT WIINOOGOS LNAXAAS 
NANNODLZAZSAN INO LE MONE Liv 90DVEUELL L122 986V090 FF9HHI ION ( (AALLAXC 9X LOOM TINA AM NHHNTTNNOO DOS LOAKAAS 
ODOGOSAQHENOOW TIAN WHOA ROMY AOR VOBR LLL 22.4 BBOVEC JUHI HANGSA~ (XHISSSAML © ZNOONT TNE NHOHT WMNOODOSINANAAS 
AdGOULA 1S JAudOMW Wi dX BAS TIS IOIVVOURL LLL UBOVEITIHS WOdULA t (ANSHRULA I< ZNOONW INH AAA TV WWANOOS LNAKKAS 
QOBORLA 1D JASGONNNNOdS ADXYNAL DS 410 20 VVO69 UU GR6 V VOL 19 I WNAHLAZ>~ANSOGOOSNTMALOONH THAHH HUT TANNA AOU LAARKAS 
AddOULA 19 JAN WHNdS ANXUNTPHD 3302 DUV VoOOb66¥ VEIZSHPNASAAL C2 ZASOdddOULXOXLOONATRAMAN TV INNNODOBLNARKAS 
ADAYA 10 Madtin TV Wind x BMON WHS 4393002 PUBHBUUBIIGIO 1 TOUAZES< IMLYGOOODUL AXASGOW TIAMAT TWWHNOGOMLOAMKAS 
AAIAOULA 10 AUN TT WNOUKBAOH NID 4 9399393339I0IIIIIWIIONAWONZ Ne PANSODOOCOPOSARNYA MATIN DT WHNODOYINARXAS 
OdOOULAL AL ASOONNMWWNGSXBMONCHD 4300000334 35599999549 IPWHOSKV ES IXLUGONNOGOSMNLOONN TTITTVINHNOdOMLNAMXAS 
MOU LNANSAX LUGONNNHOOSABMOWCHD 300999300 74SDHHHOODOHIP ONAL $%> GASOGONNODOS1LSOONWT TTT IHRNOGONSNABXAS 
SSSANMZ AVAASYOdSODOUNZ BAUNNI D330 IAGHSD SUZOHICCL I LIC aWOO1O: }@ #= FZASCONNNOdOS1SYGNWW TTT INWNOGONSNARX AS 
AANAXG (8 (GMNSHOOOOHLA IEZLdACHOSOIIUHABYIOZSHONTTTTTOONZ<Y — (BANUDONNNOdOSSHOONW TTT IHANOGOMSNAMKAS 
ANNAMA 168 COMNSUASNYSOXE B NON WHO IOIINGHEWIOT SHO INONNNOdUNZ==8F R=RX LOONNNNOGONSSGONH TT WHNOGOUSNAAKAS 
NOONAN B ZMLSHOOONSNX HHL ASANTE 194302 BBHGIGISHMNOOOOOOSAZ=>L ZOL > RSDONHHNODONHOCNHMANHNNOGONSIAMKAS 
ALAMANZ BVAALHOdIdOUIME & IASOOWINTHD 3309I2IIITIOHANOSASLLMO=> JAXZMS IAUANNWNNODHHOGONWAWHANOGOUSNAMKAS 
ASLINMW7 EP AASHOddddUSA IBONYdNW VINE THD 33009920330)" UNMMAX JED IXMAATS ZNOONMHNNGOXODONKAWHHNOD! SNARXAS 
ASLANM. 4 AALHOddddOSAODONOOM WWHAMMFL IH 34300URIIM. 10SKZZOL C= IXAANZ —~XSGONMWNODBDODONWWHMINO AE SLAMKAS. 
LALNAXG LAC ZANSHOOOOASA IROLON TWAT LICANCE IHD S4993539 1 HAONZHM $< IXANNAZHL AUGNHAHNOGOODONNAAWNODOMS LAMKAS 
AAARKZE “B= LAANSSUMYSNM JACNON AW I THHH EEN I7IC THO ISOONC TOUMNN td WE KALING 1¢ ALOONWHNOdOOdDONNWNNOOOMS LAAKAS 
ANAIAXO 121 ORNS SOOOORLM In INVONWIIT TWIT 99 559.59HI MNOSMZ IL PS<E AANAMO? XLOOCONNOdDUSSOdOOOOOOdOMSLNAMKS 
ADAAXZ = AALSUBMNSAAL B INKOWTICCLO WT THHOOH] = NONAH =) BC AANNNA J= JAUdONNOOdYSSHOGOOOOO ILNARKs 
MMXXZ IO >B>MZKANLILINAABO IAHONWOT TEL ICHWNON TACIT IC xndSAL @= ZANLLAXH (ALOAONNOGOUS HOGOOOOOdOOMANAMKS 
ZZZOl V=SUPCMOAXARAARXS BEMSAN IS IHHHHHIS WddOW MTT A WOUNZ (SNS CANLSLAAT SAONNODONYHYOSOODOdOONSNARKS 
Cand le<unsst PC 166226 Jee ANOOW WE IHODOHHE MN HOON TTT WOOLX ES ® f= IXNLSSLAZMALODONNOGONNHOGOODOAOOUSNABKS 
AAZZ WLKAK CZXAAAAARKE BAX LOOWTANWANWNOAOWIANEL HA WWORNZ S¥EIVZANLANAT CMLHdO0ddOS 1 LISHOODGOONSS NARS 
VIEL VIDIO e CIZAARXAZT BD ANGANDOAPPO A WADOONW TTT WOOLXL Sz #3 LOXNASANMETZNSOGOOdONL LA SHOOMAOONSS LARS 
@ CeSHae ve CUAL DCM DU-GMSOON THT LT IPH WHAUSYdNHnMNOOSAG (TANGLE AALSSAOXE IMLYddDOdGONS 1 LSUMOOOOONSS NARS 
PZVEMICOCVONNNT (>SACMAASANW ICP IT IP MWOUNLADONOOOUNAT BABBIZANSSSLAZ[ ANSOddddOS 11 LSYODOHOMNSLNARS 
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